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Abstract

We propose to develop an event-based, watershed-scale nutrient loading modd with
biogeochemica dynamicsthat is readily accessible to watershed and coastal zone
managers. Utilizing commonly avallable software, the modd will operatein a
Sporeadshest and will utilize an (optiond) interface to GIS (which can alow the modd to
obtain vaues of spatidly-relevant input parameters, and will provide visudization of
model output: the smulations of water, N and P dynamics over space and time). The
modd will be tested initidly in the Hudson/Mohawk watershed, and in the final year of
the project, will be used to estimate loads of al the mgjor drainages of the northeast US.

The modeling package will be based on hydrologic dynamics of the GWLF modd (Hath
and Shoemaker, 1987), but will incorporate new biogeochemica dynamics, including
explicit congderation of atmaospheric deposition, denitrification, and phosphorus
saturation. The mode sructure will quantify solid-phase aswell as dissolved nutrient
trangport processes. In developing our mechanistic modd, we will utilize ideas relevant
to our goa's gained from the development of

SPARROW, a spatially-referenced satistica mode of nutrient trangport (Smith et d.,
1997). While our modd (like SPARROW) will not be fully spatidly-explidt, linksto a
GIS ‘pre-processor’ will perform spatid anayses required to overlay land-use/soil-type
categories on stream networks as needed to smulate different watershed components.

A novel aspect of the andlysisis consideration of the effect of dterndive land-use
‘trgectories, i.e. categories of land use change over the period of the smulation, rather
then fixed ‘ snapshots’ of landuse. Maximum event loads, of particular Significance to the
coagtd zone, will be estimated as well as seasond and annud loads, which are available
from gatisticad modds. Annua and seasona behavior of the mode will be compared
againg SPARROW and other.3 models, using Satistica methods developed in an earlier
comparaive analyss (Alexander et d., 2000b), and also compared with data from the
watersheds of the northeast US. We plan to work with the Cornell Watersheds Program



of the University’s Center for the Environment to disseminate thistoal to interested
environmental managers.



